. Radioimmunoassay using untreated receptor and radiolabelled receptor (a) and radioimmunoassay using untreated receptor and iodinated receptor as competitors with labelled toxin-receptor complex for polyvalent antibodies (b) The fractional inhibition F was calculated as 100(A-B)/(A-C), where A is counts in the absence of competitor, B is counts in the presence of competitor and Cis counts in the absence of both competitor and of rabbit polyclonal anti-nAChR antibodies.
R is the receptor concentration. pared by incubating 14p1 of nAChR (4.2pmol) with 5 6 0~1 of 1251-a-bungarotoxin (19.4pmol) for 30min at 23°C. The complex was bound to 500pl of a 50% (v/v) DEAE-Sepharose suspension in 20 mM-pOtaSsium phosphate buffer, pH7.4, containing 0.1% Triton X-100 and eluted with 500pl of 0 . 5~-N a C l in buffer.
In this experiment, all receptor preparations were used at a tenfold lower concentration to avoid using an extremely high level radioactivity in the preparation of the receptortoxin complex.
The remaining antigenicity was calculated as previously described (Barkas et al., 1978) .
Using the first assay, all preparations of 251-nAChR were equally well precipitated (method 1 : 91.6%, method 3 : 90.2 f 3.1%).
Using the second assay, it was found that the higher concentration of chloramine-T resulted in a decrease in the ability of the iodinated molecule to compete with the native nAChR [method 1; 54.1 +3.0%, method 3: l05+6%, Fig.  1 a] .
The third test was used to assess the antigenicity of preparation labelled using low levels of chloramine-T. As shown in Fig. lb , some loss of antigenicity was still observed when an excess of reducing agent was used (86&6%). However, when the concentration of reducing agent was reduced twofold, no loss of antigenicity was observed (98 f 3%). a-Bungarotoxin binding measured by the method of Schmidt & Raftery (1973) was also conserved (105 & 4%).
The method described yields a high specific radioactivity product, which in all tests available to us, shows no differences antigenically or functionally with the original material. peptides. The reaction catalysed by G G T is of major importance in the y-glutamyl cycle, a metabolic pathway that accounts for the synthesis and degradation of glutathione (Meister, 1981) . G G T is present in many tissues and the localization of the enzyme, together with transport studies in viro and in z?itro, implicates G G T in the membrane transport of small peptides, amines and amino acids (Lisy et al., 1983) . To investigate the function and localization of G G T in the central nervous system we have purified the enzyme from rat kidney and brain and raised an antiserum to kidney G G T in rabbits. While a number of reports of G G T purification have appeared, the procedures are either of a very long duration (Zelazo & Orlowski, 1976; Reyes & Barela, 1980) or the purification is only partial (Kozak&Tate, 1980; Kalraetal., 1981) . Herewedescribea rapid method for G G T isolation that involves three steps and is complete within 3 days.
Kidney brush-border membrane, or the P1 (IOOOg) pellet from homogenized cerebral cortex, was subjected to papain extraction and fractionation on a Sephadex GI50 column (2.5cm x 100cm) as in Marathe et al. (1979) . The column was eluted with 0.05~-Tris/HCI, pH8.0 (flow rate 0.5ml/min). Fractions (4ml) were collected and those with high enzyme activity were pooled and concentrated. MgClz and CaClz (final concentrations 0.01 M) were added and the concentrated fraction applied to a concanavalin ASepharose column (0.5cm x IOcm), previously equilibrated with 0.02~-Tris/HCl, pH 7.4, containing 0.01 M-MgCI, and 0.01M-CaC1,. The column was washed with 5 times its volume of the equilibration buffer and bound glycoprotein eluted with the same buffer containing 0.2M-a-methyl-Dglucoside (flow rate 0.2ml/min). Table 1 summarizes the results from four separate experiments with kidney GGT. The addition of a concanavalin A-Sepharose column raises the purification 3.5-fold while reducing the yield by only 30%. The central nervous system has a much lower G G T activity (<0.01 units/mg of protein) but this method provides a very useful means of purification ( > x 1000) albeit with a low yield (4%).
Rabbits were injected intradermally with 200pg of G G T in Freund's complete adjuvant (1 : 1 v/v) and boosted with half the dose every 3 weeks for 9 weeks. Serum was screened for anti-GGT activity by (a) immunobinding to G G T immobilized on nitrocellulose, (b) immunodiffusion of serum and antigen in agarose and (c) ability to precipitate G G T out of solution. The antibody titre estimated at the equivalence point was that 1 OOpg of antiserum protein precipitated 0.2 units of G G T activity. Immunodiffusion revealed a single precipitin line suggesting that the antiserum was monospecific.
Purified G G T from both kidney and brain were subject to polyacrylamide-gel electrophoresis in the presence of sodium dodecyl sulphate and the resolved polypeptides transferred electrophoretically on to nitrocellulose paper.
Two bands were resolved for kidney G G T ( M , 47000-55000 and 29000) but only the smaller polypeptide was resolved for G G T derived from brain. These polypeptides are identical in M , to the heavy and light subunits of G G T (Meister, 1981) . The absence of the heavy subunit in the enzyme derived from brain suggests either that this moiety is not glycosylated or that it contains no a-D-glucose or a -~-mannose residues. Another explanation is that it has a higher affinity for concanavalin A than the kidney subunit and is not easily displaced. The G G T antiserum, as revealed by the immunobinding procedure of Hawkes et al. (l982), bound to both kidney subunits and the single brain subunit.
Dot immunobinding and indirect immunofluorescence techniques have been used to visualize the distribution of G G T in the tissues of various species. The antiserum crossreacts with mouse and chick G G T and in the rat labels brain vasculature, oligodendroglia and astroglia, hepatocytes and kidney tubule epithelia.
